METHODS AND RESULTS
We sampled four populations (74 individuals) of V. hirticalycina in Korea: Jogye Mountain (n = 30), Ibam Mountain (n = 12), the Byeonsan Peninsula (n = 18), and Gaya Mountain (n = 14) (Appendix 1). Voucher specimens were deposited in the herbaria of Inha University (IUI) and Korea National Arboretum (KH) (Appendix 1). To obtain the microsatellite sequences of V. hirticalycina, we employed Illumina sequencing technology as described by Jin et al. (2016) . Briefly, genomic DNA was extracted from the leaves of one individual from Jogye Mountain (voucher no. JW1605003) with a DNeasy Plant Mini Kit (QIAGEN, Seoul, Korea) . Using a Covaris S220 Ultrasonicator (Covaris, Woburn, Massachusetts, USA), we fragmented the genomic DNA (300 ng) to 500 bp and then prepared a library with a TruSeq Nano DNA Library Preparation Kit (Illumina, San Diego, California, USA). Sequencing was performed on the Illumina MiSeq platform at Life is Art of Science (Gimpo, Korea). In all, 23,484,184 paired reads (300 × 300 bp) were produced. Using the SSR_pipeline v.0951 (Miller et al., 2013) , which cleans and aligns Illumina reads, we searched candidate sequences to design primers containing di-, tri-, or tetrameric microsatellites with at least 10, six, or five repeats, respectively. Candidates with flanking regions smaller than 100 bp and microsatellite motifs of more than 25 repeats were eliminated. The remaining candidates were rechecked by reference-mapping of raw reads using Geneious R 7.1.9 (Biomatters Ltd., Auckland, New Zealand). For this procedure, we selected candidates based on the following criteria: (1) few variations at the primer sites and (2) no other single-nucleotide polymorphisms in the flanking regions.
From the sequences meeting those criteria, primer pairs were designed for 129 loci with Primer3 (Rozen and Skaletsky, 1999) . The M13(-21) sequence (5′-TGTAAAACGACGGCCAGT-3′) was affixed to the 5′ end of all forward primers intended for fluorescence labeling. To investigate the amplification of 129 loci, we conducted a preliminary PCR analysis with eight individuals from the Jogye Mountain population. After successful amplification, we selected 25 of those loci and tested them in the remaining 66 individuals from four populations using a GeneAmp PCR System 2700 Thermal Cycler (Applied Biosystems, Foster City, California, USA). Each reaction mixture (total volume 20 μL) contained 5 ng of DNA, plus 10 μL of Dr. Taq Master Mix without dye (2×) (MG-med, Seoul, Korea) that consisted of 0.4 mM dNTPs, 2× PCR buffer with 4 mM MgSO 4 , and 0.4 U·μL −1 of Taq DNA polymerase. These mixtures also included the 0.08 μM forward M13(-21)-tagged primer, a 0.3 μM reverse primer, and a 0.3 μM M13(-21) fluorescence label (NED, PET, VIC, 6-FAM). Amplification conditions consisted of initial denaturation at 94°C for 2 min, followed by 30 cycles at 94°C for 30 s, 55°C for 25 s, and 72°C for 30 s; no final extension was applied. The PCR products were checked by electrophoresis with 2% agarose gels and resolved to genotype on an ABI 3730xl Sequencer with GeneScan 500 LIZ Size Standard (Applied Biosystems). Allele sizes were scored with GeneMapper 3.7 (Applied Biosystems). Using GenAlEx 6.5 (Peakall and Smouse, 2006) , we calculated the number of alleles, observed heterozygosity, expected heterozygosity, and deviation from Hardy-Weinberg equilibrium for each population. Of the 25 loci, 23 showed successful amplification for all individuals. Among those, seven loci showed genotyping errors. In total, we developed 16 primer pairs, all of which were polymorphic (Table 1) . The values calculated for genetic diversity for each population of V. hirticalycina were as follows (Table 2) : number of alleles varied from one to seven; levels of observed and expected heterozygosity per locus ranged from 0.000 to 0.778 and from 0.000 to 0.749, respectively; and loci VMS14 (Jogye Mountain), VMS127 (Ibam Mountain), VMS08 (Gaya Mountain), and VMS125, VMS141, and VMS154 (Byeonsan Peninsula) showed significant deviation from Hardy-Weinberg equilibrium. In all, 11, 10, and seven primers for these loci were successfully amplified in each plant representing V. unijuga, V. venosa subsp. cuspidata, and V. chosenensis, respectively (Table 3) .
CONCLUSIONS
We have developed 16 polymorphic microsatellite markers in V. hirticalycina. Cross-amplification was also tested for the related species V. unijuga, V. venosa subsp. cuspidata, and V. chosenensis, and allele sizes were determined. These new markers will be useful as tools to reveal the population genetics of V. hirticalycina and congeners.
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